Effects of pH and salt concentration on the siRNA binding activity of the RNA silencing suppressor protein p19.
The RNA silencing pathway is an important component of the anti-viral immune response in eukaryotes, particularly in plants. In turn, many viruses have evolved mechanisms to evade or suppress this pathway. Tombusviruses such as the Carnation Italian ringspot virus (CIRV) express a 19kDa protein (p19) that is a suppressor of RNA silencing in infected plants. This protein acts as a dimer and binds specifically to short-interfering RNA (siRNA) through electrostatic interactions between charged residues in the binding cleft. Since pH and salt concentrations can vary widely from host to host, we have investigated the influence of these parameters on the siRNA binding activity of CIRV p19. Previously, we established a convenient fluorescence-based method for assaying CIRV p19:siRNA binding using Ni(2+)-NTA coated 96-well plates. Using this method, we observe that the CIRV p19 protein binds to siRNA with nanomolar affinity and that this binding is sensitive to pH and salt concentration. The pH-dissociation constant profile shows that CIRV p19:siRNA binding is dependent on three different apparent pK(a) values. The values extrapolated from the curve are 7.1, 8.0 and 10.6 that we interpret as the ionization of one or more histidine, cysteine and lysine residues, respectively. We find that the optimal suppression of RNA silencing by CIRV p19 occurs in the pH range from 6.2 to 7.6.